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(J Epidemiol Community Health 1995;49:395-400)
Interest in the effects on health of airborne pollution, particularly from point sources, has increased recently. The Small Area Health Statistics Unit (SAHSU) has a specific role in investigating these problems.' There remains, however, a challenge to develop both the methodology and information systems for solving this type of problem. We illustrate the benefits ofcombining geographical information systems (GIS) technology with epidemiological concepts. We examined the respiratory health status of a population living near a single industrial point source, a factory which has been in operation since 1974 and which produces plastic coated wallpaper. Residents living near the factory had expressed concern about airborne emissions, especially in terms of unpleasant smells and the potential risk of cancer. Vapours which are emitted from the factory's chimneys and which drift across nearby housing estates initiated the local concern. Fume scrubbing apparatus was installed in 1989 to reduce emissions. A substance used in the factory processes, azodicarbonamide, is a recognised causal agent in the development of occupational asthma. 23 Our null hypothesis was that after suitable standardisation no excess prevalence of asthma would be found in either children or adults in the area of the housing estate closest to the factory when compared with surrounding areas.
Methods

SETTING
The factory is located in the south western part of a small market town (population approximately 36 000) in County Durham. Most residential property lies to the north east and south west ofthe factory with the nearest 200 m immediately to the north east of the plant (figure). The prevailing wind is from the south west, with less frequent winds from the north west or south. The plant emits a potentially complex mixture of substances from the factory ovens (principally paraffin oil and including azodicarbonamide) which are vented from stacks 20 m above ground level.
DATA SOURCES
Numerator and denominator data A register was compiled for asthma using data from general practitioner computerised repeat prescribing systems. Patients prescribed medication for asthma were assumed to have asthma. There were 1573 such cases covering the three general practices in the study area. Denominator data were obtained from the local family health service authority's (FHSA) computensed register: these included age, sex, and postcode of every patient registered with the three practices. Most (88%) of the population living in the study area were registered with one of these three general practices.
The unit postcode was converted to an Ordnance Survey National Grid reference by using a computerised file, the Central Postcode Directory (CPD). 4 Grid references pertain to the south west corner of the 100 m grid square in which the first house in each unit postcode lies. This may mean that more than one unit postcode, or more than one patient with the same postcode, shares the same grid reference. (table 1) .
A set of sectors, at 1 km intervals centred on the factory, was defined using the GIS (figure) and the age-sex standardised asthma prevalence for the population contained within each sector was calculated. This is achieved by using a procedure known as "point-in-polygon" overlay, which involves superimposing each sector with the complete set of grid reference point data (separately for asthma cases and resident population), so that those points falling in a particular sector are maintained together as an individual file together with the attribute data.
The INFO database was then used to classify the data into five year age bands; age-sex specific prevalence rates, and standardised prevalence rates and ratios were calculated using purpose built software (SMRATE). Table 2 shows that the apparently increased prevalence was restricted to the subsector NE500-1000, which lies between 500 m and 1000 m from the factory chimneys. (Corresponding standard ratios derived using the standard CPD grid references were 0-98 for sector NE500 and 1-29 for NE500-1000, the latter being significant at p = 0 01). The in- ations could arise from differences in GPs' medical practice. However, standardisation for group practice did not affect our main findings.
Secondly, there is the issue of error in the grid references. Postcoded data are converted to grid references which are nominally accurate to the nearest 100 m, although in many cases accuracy will be worse than this..'213 It is unlikely, however, that inaccuracy is confined to one or more particular geographical 'sectors" of the area under study and inaccuracy is, therefore, unlikely to explain the findings.
The nature of the potential association between social class and prevalence of asthma is unclear, although some studies suggest that asthma may be more prevalent in lower social groups.'4 In the present study an attempt was made to compare the population for the sector of particular interest (NE1OOO) with a socioeconomically similar population nea-rby. This latter population was found to-show weaker evidence of raised asthma prevalence, although this result is statistically less robust because the total population is smaller. Furthermore, the area in which this population resides is geographically close to that of sector NEI000 (figure). The apparently raised prevalence found among bothf these populations may be due to any one of four factors: errors in the data, chance (unlikely), confounding factors, and environmental exposure to air pollutants, including those from the factory. New research is underway to study the relative contributions of these factors. We now turn to the methodological aspects of the work, particularly the role of GIS in epidemialogical research of this kind.
The study has demonstrated the value of using GIS for analysing primary care morbidity 
